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Abstract of WO 0228894 (A1) 

By using an anticancer agent having a unique 
structure which is never been reported as being 
transported by a known transporter protein capable 
of imparting tolerance to cancer cells, a cell line 
tolerant to this anticancer agent is established. Then 
a cDNA encoding a protein which is expressed at a 
high level in this tolerant strain is successfully 
isolated. Use of this gene together with the an 
anticancer agent and to select an anticancer agent 
which can be administered to patients with cancer. 
Moreover, a candidate compound for an inhibitor of 
the transporter can be screened thereby. By using a 
combination of the inhibitor thus obtained with the 
above-described anticancer agent, the sensitivity of 
cancer cells tolerant to the anticancer agent can be 
enhanced. 
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select an anticancer agent which can be administered to patients with 
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:^mm<D rABCG2^>A°:5?Hj \t. %mo^>A^m(Dm. jtfe^M^m 
hmm^^ >n ^nt Lxmm u ^ 1 0 § t)^tf „ 5^^© ^ > a 

^Mtt, M^^^, *^»t:h rABCG2J :57 >A°^?M?^^^^^bTV:^§ 
Sn^B^^7i<?:|ail®filfcti?tmL., r|FtABCG2ST:#:j ^fflV^feT 

7 ^ -^u-^V ^yy ^ -^fsol3m\z^ D iHgT^ tifi'^mx^^. 
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fgTS^o mm^-ehm^. ^^®:5-s^ffiv^T*M©t; hABCG2 
^ynirm. {mm^: 2) pf^^y^/m^ami^^cDfifPsm^ ^wm'^ 

z.(D^^izy2./m(Dmm. mma\z^v)^mm0^yn^m 

MS:^1"§iS^>/^i'M'fe*^5?OABCG2i5^>/1^7Kt^SnSo mm^K 
<ik^(DT^/m^^^^^:^mtVX\t. m?i\t. Kunke 1^ (Kunke 
1, T. A. et al. , Methods Enzymol. 15 
4. 367-382 ( 1 9 8 7) ) . iT^W^-f^-^ (Z o 1 1 e r , M. 
J. and Smith, M. , Methods Enzymol. 1 
5 4, 329-350 (1 9 8 7 ) ) , h^M?^ (We 1 1 s . e 

t al.. Gene 34, 315-23 (1 9 8 5) ) . ^j^y^^ 
■^-j* (S a r k a r , G. and Sommer. S. S. , Hi 
otechniques 8, 404-407 ( 1 9 9 0 ) ) 5&s^tf 6n§u 

^y/'^^mz^n^rs.jmo^m^^^^umt^cDmmttuw-^Mmm 
mtm^f}^. mmm\zmm:^^y/'t^Miz^n^75./m(D^mmt. mn. ± 

(D^yA^m(D7^ymmm\zi^^^x4: s 2m^(D75./mf}^7}v^=Lyx^y) 

®(7)ATP|g-eiffi^^^tJi5^^7°5^H (75 7^6 1 -2 7 0) , *^B^CD^ 
>A°^g(075yM@2^J}c43ViT4 8 2#gC!)T5 /MTS-57;i'fc>&#t? 
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Tcumm'^mMSsmmit^mcox ^ u --y^% l < > f jvjv/-)]/ 

U ts^iru:^^ K^feMUT':t=^>'U ^^^^ H®V^f n^feV^V^. 
t>J:<. Mx.JfDNA, cDNA. ^-VADNA. mRNA. *yD-fe-;i/>/f 

^^KtLTfS. mX\t. *^^©ABCG2:37>A°i^K4=-e0ggi)'^7°5^F^ 
n-F-r^DNA. mRNA#<Z)RNATi&D, z:«TSoT*>, 
oTfeckV^o z:*^c7)^^ti, -:$:||DNA, =«RNAgfc^5DNA : RN 
AcDA-ft/U^y FTfectV^o *^0J®ABCG2:$'>;iii7K^^C!)^:$i-^:/^F 
&n-F-rSDNA,hLTtl, arVADNA, ADNA^-f 7^5U-. ±SB 
• a^S*©cDNA, ±fBLfcm • «ft5fe(DcDNA^-1'7^^U 
-X«-&j3cD N A(D ViTn-Tf ^3 ct Vi, 
*^B^Ok FABCG2:$^>Ai/K$a-F«cDNAft. M^^^, ia» 
IfCtatocDNAS^t^itt^Oiiffr, ^n6MMe5fj:RNA, STtfSM 
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c D NAQm^KD-m^^t^^^^ U rf C7 Vt=f- F ^ ^ ' P 75: £T«U, 

-fy ,j _ ^^j^^ ^-^y X$i± 6 C cfc D X U - " >/fT-g> 

S-^: lfcfB«®cDNAa&§t.ifJ^-CDif>T-. •^-nS.MffiS^^^RNA, ^fefS 
S c D N AOi3M©-gP^#^^-a■fife:t U rf^^ ^ U^t^ ]^^^^PTj: ^T^mmU ^ 
/ AD NA7-r 7^7 U y U ^< d i: J; D Xi? U "Z:>iJf-r§ 

Ct:^i^T#-5o ^SV^ti, ^:necDNA0SSiHJijHjCifjSt-^:tUrf5?i^l/:t 
9^H^^^L, yyADNA§Mffi»Up<^— 1f:gm^J5S;fcJ:Dii*ML, ^^o 

©cDNAcoS^^@B^Jtr^o:rUrf>?^7U:t^H$'fb^'&^b. T:=:-U 
■frTH^SIfc b^ D N A iJ,:^f-ir*T^^^ 13: S ;i <fc J; D ^1 <h}J»^T^ ^ 

(Khorana, H. G. et al,, J. Biol. Che 
m. 251, 565-570 (1976);Goeddel D. V. e 
t al., Proc. Natl. Acad. Sci. USA 76, 
106-10 (1 97 9))„ 

T^§^:/^-i'-7— fey hSfflV^TRT-PCRSfr^^, fBr5/5>0:S'^t J; D 
^ABCG2mRNA»^SiJ^b. mRNA»®jiPJ^^^fg^t LTtufH®- 

^fe. *^5^©ABCG2:^>A-5'g{C#^e573:mRNAt7t}S^VADNA 
§^^±^t■§feis?)^;I^ ABCG2^>Ai7K©4 8 2#@(D7;V^r;>aS®:3 H 
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mK.\ts mmm^: i\z^-^n^m.Ammiz:^ir^x. i4 8 9mB(Dm.& (g, 
^mmt) ^^tfi 5-1 0 0(DmmhrciDNAmm^rz\t^(Dm^mf3imm^ 

DNA) ^mmrs.^m<^^~izwxv. m^^^-^mmmm\zmxvxn 
h fijisAB c G 2 3^ >^'^i7^^m.mxt^ yz-^^mti^xmrn-^ c tf)^mx^ 

•t^hox^tiumzmm-^tvr. m^u. m^i}ii^mmji->3^ u v'T • n u (e 

scherichia coli) (DM^, -fyT^S. \^<i^^-i>ET- 3 (R 
osenberg, A. H. et al.. Gene 56, 125 
- 3 5 (1 9 8 7) ) . pGEX- 1 (Sm i t h, D. B. and J 
ohnson, K. S. , Gene 5 7, 3 1-4 0 (1 9 8 8)) 

fsiEtim^^^n^, m^tt^^mmm^y'/ii-ytiu^^^T. • (s c h i z 

osacchar omy c e s p omb e) (D^'^\Z\t.- 'fyT.S. Y^ir^— 
pESP-1 (Lu, Q. at al., Gene 2 0 0, 1 3 5- 

1 4 4 ( 1 9 9 7 ) ) 7i E-^m 6 o m^f)m&mm<Dm^\z\t. ^ 

nt>i';i'X^i'^-pBacPAK8/'9 (^uyy^^^) fs^amy^BMo 

0, k hHeL am/fei:*©:^-^, pMSG (TTv^A • 7 7;i/^i^7S:) . 
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pcDNA ('r>b:bDv?x>tt) f3i^<D^-^^~f)tm\^^6n^. 

Hanahani^ (Hanahan, D. , J. Mo 1 . 
Biol. 166, 557-580 (1 9 8 3 ) ) , m^^?LS (D o w 
er. W. J. et al., Nucl. Acids Res. 1 
6, 6127-6145 (1988)) ^ifTff "So Wnom'mmt. ¥\ 
X.^^, X7xn:/^7. hti (B e a c h, D. and Nurse, P.. 
Nature 290, 140 ( 1 9 8 1 ) ) , MU^t^i^fe (O k a z 
aki, K. et al., Nucleic Acids Res. 18, 
6485-6489 (1990)) r)fft)M. M*m©#K^M 

mX^t./^-it/f^^ /up- (.Bio/Techno logy) , 6, 4 
7-55 (1980)) /^£{3f2®©:^i4{CfeTff 5 ni»tf 
mm^(DUmXBNA(DmX\t. ^)>mtl)Vi^^2^miGT ahsim, F. L. 
and van derEb, A. J. .Virology 52, 45 
6-467 (197 3)). D E AE -x=¥X b ^ >?S (Sus sman, D. 
J. and Milman,G., Mol. Cell. Biol. 4, 
1641-1643 (198 4)), U #7x^:7 i^a >^ (F e 1 gne r, P. 
L. etal., Proc. Natl. Acad. Sci. USA 
8 4, 7 4 1 3-7 4 1 7 (1 9 8 7) ) . «^^?L?S (Ne uman n, E. 
et al., EMBO J. 1, 8 4 1 -8 4 5 (1 9 8 2));^<H 
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>^S©^i^\ ^lV^^^yShyy7.7x.y—^ (GST) /^if^^-^LfeU 

^^yAi^mom^^mv. ^m^u-hmm. GSTmm'\^vpy\zm^^^ 

^^t}Cj;OJ»Kf§;i<h75^T^§ (Smi t h, M. C. et al., 
J. Biol. Chem. 2 6 3, 7 2 1 1-7 2 1 5 (1 9 8 8)). 

^5^:t>s b7>x7x^-if (GST) tcDm-^^y/^^^Mthx^j^-^n^ 
Tz!^.GSTm^^ui^y\zm^-^^i:^zt^\)m.m^^y/-^i^Mmm-v^^. 
m'^^y^'^^m:^^BM&]:5^y/'^^m^^mir^iz\t. m^f> hn>tf>. jtm 

^Tc. :^mmix :^mm(D}^hABCG2^yA^m\z^^-r^^mzm'r^o 
:^mm(D^y/^^m\zm^-r^mmt. ^m^\z^xk^(D:Bm mxu. m^it 
^mmmmi, ^yn^m, 3 8 9-4 0 6, %mmnK\ #m) \z^r^m 

hABCG2^>A°i^Kt>b<«-e0»-<y5^H^^4t-^. ^m.. wm 

4^{giiTsrv?aLA'>h (FIA-I'FCA) <h*fcfToTfecfcVio ^^ti, ffi 
trC^^iiStt, KT®$n<fT-5o *^b^odABCG 2^>A-^®feL< 

ijti^if^smsfcttu >/^i^&sw^» ;i®a$)isfci^u >A°iitc:^sn^^ 
A-f :/u H-v§i^M-r§c @Ki(DAi*>^u F-v&x^u-x>i:fu> 
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yn^m.(Dry^-^^-mwotz?sb\zm^^hn^m.. ^^^^ot hab cg 2 
§ t s AB c G 2^yn^%.<n^)mm^yn^%(D'mmm^nmt^mM.-^ 

t h^^mt, M^f^, -^^X ' hh^^^ytfii^r^nU. *^5^©ABCG2 

mmnm^ t m g e HS^^M^^fciaMx., -T^7x#itffiiiis j 5 5 s 

Hzmxr^^t\zJ;:r)mmr^^^menhe r sex, M. S. et a 
I., Nature 31 4, 268-270 ( 1 9 8 5 ) ) . Sfc, t 

h^mt. -^m^^^ih txtLm^r^^^xiz:^mm(DABCG2^y/'^^M^ 

'^]^\zm't^o :$^mm(D r7>5^-fe>7.^^W^Fj t^*^0^{^ABCG2i$' 
l^^t*^5i(DAB C G 2 ^ y/^^m^^rS^(D^^^y°^ H^n- HTS c DN 

ASB^j (Dim(DW>i^twmmz/\-( 7* u iJ'^-r x u 5 § ib^j b#§ . \z 
\t. mmm^ •. 1 \z^t:^ i> v^^^ YmViZ%-^wxyyj-^y7.y^f7 vi^^^ y 
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(RNA, DNA) T^oTt)m<. »$nfcS. mm. 

M-^^^^LTl^iT^Vi^ {itf|i$nfe^^<Z):a^Mt UTfi«®SI^M^#:-^ 
>A'^K(D^#|^^^#:^0jte^^3El^, a&SV^HAB C G 2 3^ >/^i7HCD^ 

'^m^-^^^t^ ^-f^E^^4--t^-i5m'Q-hA\^o wm-i i - 5 1 1 9 e 5t 

l^^^JWttgl®^^ >;^^S*3- ^ t: hMD R 1 *3 J:tJ?MR P jteT(^!Tl^ 

^z-hifii:^-^. ifmm(^y y^^L >x 5? h ©abcg2^> 

/N° M U T § ^Mif ttMJ®^^ cfc rmS#^::S-¥f § :n <h {c D . 

tVi-5Slifc*3frt^ r^^j t\t. DNA^^'mRNAfcfe¥$n, MtC/J^U^:/ 
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^■^■^^-mmfs.-^mTRNA^mmL. *5i?§©AB c g 2 ^^yA^n^n- f 

f3©fflmRNA^> :^mM(DABCG2^y/'^^m^:2~]^t^^V^^Ut^ 

oonan, K. E. , et. al, Proc. Natl. Ac 
ad. Sci. USA (1990) 87, 7160 - 4 RTS F 
utscher, B. W. , et. al, Anal Biochem (1 
9 9 3) 2 1 3, 4 1 4 - 2 1 ) tC^pCTRT-P C R^^t5 Jl^ifCj; 

oT. m^y/'^i^MomRNA&omm^no^K mmRNAmcommijmuc 

^\zm^rc mm iStlt (B e c k, w. t. , e t . a i , c 

ancer Res. (1 9 9 6) 5 6, 3 0 1 0 - 2 0) Iz^l^Tz 

m\z^-oTnyhu-jvt(Dim^no-^\ ^^^^m^m^Myn^m^^i^ 

tfjLfcfeo(cc)t/iT^ ~mu:&fi:i:^j:xi^yyayj^^ y^^^ff-DX^S^i^^ 

^fe, 2^M«, ^mM(DABCG2^yAifn(Dim\znir^m.mm^xi7 

^t-^^^fSi^:^mxh^o (-r) *^§g®ABCG2:^>A°^Hi^©SK4h:-p 
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^-^^^^ffl-r^is. (b) x@,(a) T^^Hi^tifeig^^gtt^, 
mmt-^mm&Tr^o'^-^mttitmh. ^^hj® ab c g 2 >;^rj7K%) u 

tlBlzUU-^nm^o ';-->/^MVi§2^^Hj05AB CG 2 :5^>A'i7R^ 

/MS (Leier I. Journal of Biological C 
hemistry. 2 6 9 (4 5) :2 7 8 0 7 -1 0, 1 9 94©:;^jSfC 

VT^V'-2^±\znmmLrcmm (iAnhudkar, S. V. 6. Proc. 
Natl- Acad. Sci. USA(1 9 9 2) 8 9: 8 4 7 2 - 

8 4 7 e(Dyjm\zmi:'TmUi:^^) ^ax^^^x^^^^ Xi>^)-=:.yir\zm 

^tl^\zUU-^nm-^. *%§g©t: hABCG2^>Ai57StSM{b^tj 

■^^X^^m\ (Cornwe 1 1 MM. 6. P 
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roc. Natl. Acad. Sci. USA. 83:3847- 

5 0, 1 9 8 6) (t):^s^c?PD, yn^ syha^^gpi)-^^^^ f 

f4«{t:-&tf J5tdt:tl§-^ b ^ 0 S D s ^ u y ^ ij ;V7 $ F 

(o) (Dm%^UM-t^^t.ii^^u^ifmm7.^^)~~—>ir':f3mt. (a) 

#1i^b-&#i©#&T'e*^Hj©AB c G 2 >;^i'K*fcfi^®B15^i-^:/5^ Ffc 

SMft'n-tlSr^M^i^fcPtfc^C^ATP a s e fStt^a^TSXg, *5j;tJ^ 
(b) XS (a) T^m^nfeATP a s e^ttt^. Sf^m-a-i^^^ftTTCD 
ATP a s eStttifcKL, *:^H^® AB C G 2 r$'>/1i?Hj5t:tf ?)ATP a s 

fSih^o X^^U'-n>i7^{Cffll.i§2^^^0ABCG2^>/\°i>-M*fefa^CDg|5^^ 

ATP a s eSft}3:-lse?j?S;;^?*x m^^tATFmuyK^Miz^-oX^C^mm 
U>^CD»^itfe^«t-§ (Ad am B. Shapiro C>, Journa 
1 of Biological Chemistry. 269:3745- 

3 7 5 4. 1 9 9 4#M) :J3mfs.E}z^mm-t?>^ti)^'c:^^o mmmt^^m 

(D^^r\Z^n^ATF a. s e^m^ ^m-^tlO^^ST^^tt-S AT P 

ase?g'i4 mm) ^^m^m^^Lrcm^\z\t. mmm<h^mt:^mm(OAB 
cG2^y/'\^Mf}^^'r^ATF a s emit<Dmmit^m\z^^mm\:^m.mir 
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t^xm. ^^ZS (b) XU (a) T«$nfc/jNl§cfi{;:^ji$nfe^»Kft'& 

(DAB c G 2 yAi^n^tc^t^o^^^y^ V \z^^mmnih^^(DmwMm 
^^m.m-t^mn^mm'^xm^^t^o M.^m\z\t. m^uj. bioi. c 

hem. 2 6 9. 2 7 8 0 7 - 1 0 (I 9 9 4) ommizmVTz-^m^Z^'Drm 

m-r^^ti)^m^-^&^o 7.^ ^}-^y^\z%m'thmn.{\i'^m\m\zmm.u. 
w^\^<\My'^u%)]/)Vf~)\m\L^m. ¥iM±^^m- Km^^^ti. 

mz^r^^m^ mx\i. "m^^^mmmz^Ximm) t-?>c m^<K>^%. m 
imit^m^^y\z:^n^ 'mp^ommmt-^^Affi. mmm\:.^^(o^^T 

m~<D-:^mt:^mm(DABCG2:^yA^M^rzu^(D^j^^':/^]^^mmm 
izmmhtzmmomm yn i? n ^mmt^ ^-^izmmv rcmnmm^^^ 

m^-MmrBwm-^-^fcoy^. mmp^izmm-^nrz.mmmt'^mmmi^r^x 
^^isih) xm ia) T-m^-^ntzmM^^zmm-^tircmmmih^mm^. 
mmmi\:^mim^y-^mm^\zmm^nrcmMm^t-^m&t}tmu :^mmo 
ABCG2^yAi7nhh< it'trn^^}^:/^ \^\z^mm^-^(Dmmm m 
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m~(D:^m#mM(D ABC G 2^>ni7wmr:i\t^(Dm6^^y''^ 

ts) ^MVi, (a) »f^M^>/ii5'«®sK{fc-&tisgM$ii-. mmmzmv. 
it^mmm-^^^xm. (b) mmt^mm^T. xn (a) -ettsnfeiH 

1/ (c) x@ (b) nmM-^ntcmm^Hm^m^mit^mm^. mimih^m4¥ 

$-&§#lK^MI^t-S'I@^#tfo ^n. fB^<D:^mt. Bruin. M. 
Cancer. Let. 146. 117-26 (1999) ©IBftfc^pCTHM 

^t^iiiS[^#Mxra^a mm) ^d^i^ma^^ltzm^^z. mimih^<^ 
\t. :^mm<DABc G 2 ^ >ni7m^rcu't(Dm^-^:/^ b iz^^msmt^^ 
(ommmm^^mmr^^^^^'r^tm^-^n^. ^n. bhod 

® AB c G 2^>n^n^rc\t^<Dm^^y=^ ]^^mmm\zmmLrz.mm(DmM 
m^y/^i7m:^mmt^^'5\zmmvrcmm^mi^^-^t^) ^^v\ ca) m 
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mwi^m^^xm. (b) xs (a) rmm-^ntc^mmm^. mi^ 

, mMm:^mm © a B C G 2 iS^ ^ KJc J; TMMr^l^^^ai ^ tl S £1 i t J: o 
^>A°i7KCD?gte^MT§fb'&tll?^D. :i0ABCG2:$^>A 

iJ7Mf'ifv^iifnfeT^'&u. m.'^m\z. ±r'\tmm.^m\z^(D^^\z^^mv.(D 
mMmmr^ho^x^^^o mi\:'^mthi:\t. ^yA^. i^^:/^ 

(DAB C G 2^yAi7^^mmhX^^^mm\Z-MVXAB C G 2 ^ >A^g©* 
ffiX^^o ^(D^t>tX.':^mt. Z.(DABCG2^yA^W^^Mt^^t\Z^^ 

imMizMvxm'mzu-oTz^ 5 tMizMvxmzm^jix^ d , m^mmrzt> 

(OmM^athX^MX^^o 
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mmm 

;in t j: o T{«r e. (Dirts 75: 

mmm i - 1 ) T-i^xit^ti- Aii'tt»L y/nr i mmmom^L -. 

•-^i7a-~r.>^V>^ (Mt-^/^^t.^) ^^i^^t^^BL. ly/nri 

C^JI^ 1 - 2 ) T'j7Xft^tJ- AWtt»^L Y/NR 2 m^©ifa: t 

LYmmmmo. lau it^m~Aw^T'V2mmmmhtco:)'^.^izo. 

c^»ji-3) th<i::^t/-AWM»pc-i 3/NRi stmmom 
pc-1 smm^i. 1 MMco^b'&tf-A^^TTBjiKis^UT^^nfe 

»ft«|ffl|g^P C-13X13^, $6t20A McDfk'&t;- A#i£TT4 ® 

(^»a-4) hhit^m-Amim^mHCTi i e/NRiMiai^c®:^ 

HCTi 1 emm^i. 1 uMODit^m-A^^T-vsmm^mLxmm'^ti 
fcmmmmmwHCT nexis^. ^^\z2o nuoit^m-A-^^Tx- 
4mmi^mh. ±^i^xtrcnu--^wm\^. h.cti i e/NRit^-^n 

(.mmm i - s ) it^^-A^mm'mmwomm 
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M^iiitffiMfe^ 1 X 1 O^fi/we 1 1 tfs.^^^\z9 6'AyU-h\zm 

fco -^Bizi 2mmmm\^tc(D%. mis&tcats^u. 

SrO. 4%7.;V4^n-^5>-B^?^T^fiL7t, ^Itl^ 1 OmMOT r i s - 

C iTlBtrBmmb. SPECTRAmax2 b QmftM[ {'EV^a.y- - ^ 
A-fXtt) fcTi!l^l^:fi5 6 0 nm. ^^|g;fi4 5 0 nmTM^bTto I CgofS 
«©ii^^5 0%ffl.ST^mMS<i:bT^aL. ^BMWttM (Re 1 a t i 
ve Resistance) f^25§^^J(Z)fiMia^«T^ I C^^'^^^O 

\z'sm^A±<D^mm'f^^^hrc mi) . i^rz.-^tJx^^o-LY/nRimmm 

J^^b^tl-At^Ll 2f§, -fhl^tl-BiC^bl 7^i:4i@gODWtt^^U L 
Y/NR 2m^mb'&tl-Af;:#U6 4f§, ^^m-B\Z-^h2 1 Ofgi^S 
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2 . -^oxih^^-Am^mmwo^^mtfimmizntm^'^i 



LY 



LY/NRl 



LY/NR2 



■M 



IC5Q(|iM) 



IC50(iiM) 



IC50(|iM) 




0.12 

0.0017 

0.046 

0.069 

0.28 

0.043 

0.015 

0.041 

0.0033 



1.4 

0.029 

0.058 

0.25 

0.52 

0.067 

0.011 

0.057 

0.0071 



12 

17 
1.3 
1.8 
2.1 
1.6 
0.77 
1.4 
1.5 



7.7 

0.36 

0.38 

2.9 

2.0 

0.19 

0.025 

0.081 

0.057 



64 
210 
8.2 

20 
4.7 
4.5 
1.7 
2.0 

17 



mmms] 



LY, LY/NRl, LY/NR2fi^?><DRNAOmmt£kT(D:^mTn^rco 

fco Ifflfe^Q lAshredder (^T^^^t) fcci;oT53^^>?:^-^ 

XV. Rne as y {^r^^y^±) \Z^y) Total RNA^WMUfc. 
(mMM3-2) cRNA(Dmm: 

Total RNAiii:5^3 2 fi glz-fy^^-tVXT 7 - (dT) ^4 (@3M 
: 3/GGCCAGTGAATTGTAATACGACTCACTATAG 
GGAGGCGG- (dT) 24) SUPERSCRIPT I KD^^ 

(BRLft) ^#Ay7 7-^fflViTffiliDNA^^figbfeo R 

^&m<^M^^;^J!i»DNA L i g a s e (BRLth) , ::^J®MDNA Po 1 
ymerase I (BRLlfc) , ^'cliKRNaseH (BRLft) 
^#®Ay:7 7-?:^ViT2BlFrHn 61CTSJS^^fofdI^ T4 DNAPol 
ymerase (BRL^fc) 2*^DNA€:^^EgL/fc<. ^(DK^mty 

x/-;V: i7 0 05}^;l.A (1 : 1) T'MU, X;J^y-JVW&ff 12 
U \ (^m^7)^\zmMhtcL. cDNAH^)'2. 5/zncT7 Polymer as 
e (ENZO^h) , tWMbbfeUTP, OTP (ENZOti) ^miiWt^ 

(^*IM3-3) DNAv<^?nTU-^®A'T:/U:^'rif-5y3>, 
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il^cRNAl 5Mg*l 0 OmM MES. IM [Na+],20mM E 
DTA. 0. 0 1% Twe en2 O^^tSAyyr-izmMLz^-y^yyU 
ullKSubA, S ubB. Mu 1 9KSubA, SubB. SubC©DN 

ij 3 > gff fe. D N AT-r U-ommtD N AT^ n T 1/ 

Lfe^^oTff o fco ^COm#^ ©D NA x'-f ^7 or l/-^^Jn:#:^7tii*i^*fC J: 
-^Xm-B^n-Dtco ^r. DNA-T-fi7Dyi/-fcStreptavidint;: 
cfc-oT^fpSnfcP hy c o e r y t h r i n 1/4^^^— :/n~>^a) ^Jp 

r ep t a V i d i nJn;^ K^iJ^^^jj^^ |. ij-;^) tEjt^^m^S t r e p 
t a V i d i nfdcfc^TiiKiiSnTtPhy c o e r y t h r i n tCck-^TB^^ 

(^MM3-4) DNAT-f i^nTI/— ^^—iS^cD^lf . 

»®i:b^J^±W3V7 h'^x7©Comp a r i s o n^tft J;-:pTff V^L YiL 
Y/NR2. LyiLY/NRl(?!)^^fi§ifc^LTffofeo 

^?S*®=&fbfc^3 0 0 0 OaM®iife^(D4'TLYti:b^b7^ci 
St)LY/NR2m3ltR«It§^^/&t±#LTVifcOD:0UBCb^>X^ 
-^-775U-0ABCG2me-?lrS.fD. ^ftC0LY«fc|t^3 If^cD^ 
Ii±#^^t7c (S3) . 6-»0fb'S-t/-A||fttSt;i03ie^CDMS±#jC 
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« 3 . T^7.it^m-AmimmK^^^xmum\zmmi:i^ 

±# LT ^ae^ © D N >;/ y J: S»^)f 





LY/NR2 


LY/NRl 


ABCG2 


31.2 


60 


af070537 Full Length w/o function 


15.5 


13.4 


ATP Synthetase A chain 


6.2 


NC'' 


Interferon Activatable protem 


5.2 


NC 


Interferon Activatable protein 


4.7 


2.3 


3 -beta hydroxylstroid dehydrogease 


4.6 


NC 


Interferon Activatable Proteia 


4.5 


4.7 


EST 


4.5 


NC 


Y13275, Meta-associ tetraspan molecul* 


4.3 


3.8 


19kD Glycoprotein Autoantigen 


4.2 


3.2 


Lipocortin, x07486 


4.1 


NC 


Ig heavy chain precursor 


4.0 


NC 


Y-box transcription factor 


4.0 


-1.6 



a LY/M2 tnmm(Ditmzm^x. u/m2'V4m&.±mm±m^ 

^Tc^tl 6> 0 -5 1> . LY/NRl f^^s^^T^JSafc^ft/St^ & tl^c 
DNAT-f i:7nyi/-CJ;-3T^|±S^nfeABCG2CDLY/NRl. LY 

/NR2MmmmwMi^mmm^mmT^rcmz^^:^AB c g 2 cd c dnadt 
It ^ :/n b T. ^fc t h mmt^^ - AMmmm^ tt§i::hABCG2® 

§ia&M'r«)fei6fC. *^§g®t:hABCG2©cDNA|lf)i-^yD-y^^U 
CIISgM4-l) :/n';/ hcDf^fig : 

LY. LY/NRl. LY/'NR2. HeLaS3. HeLa#7, HCTl 
1 6. HCT 1 1 6/NR 1. PC-1 3. :^nPC-l 3/NR 1 3M»6. 
ISOGENfSm (:::^;/5j^>i?->a) ^ffll/i/f7r:S^>-1' V^^^e-i/Jt^-b^ 
\Z^y) Total RNA^mmLtco igViTt#&nfcTo t a IRNA^i^e. 
7T7.hh7yi7 2. 0^^)/h «>tfhnv?x>a:) ^fflV^X^^U (A) +R 
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7;V-rt: HT;?jn-x«^>T^]c|&Lfc= 6> H y b o n d N 

RATAL INKER (Xhy^P-yM:) tTUVS^bfcc 

•Tr:;^ AB c G 2 ©^fflfc^DV^™. y-u-y^t bXffl Vi:5^'^7; AB C G 2 
(D c DNAirjt^#§fc46{c:£(T®^f^^fT-3 fc„ «M 3 TrgSS^nfcL Y/ 
NR2®cDNA 2Ml^«tUTMb, Yf^X AB C G 2 ©DNAIB^J 
^ht\Z^^hrc±^DNAy'7-f^- (i3^J#-^: 4/CTCATTTAAA 
AACTTGCTCGGGAACC) iTtoNA^'^-fT- : 5/ 

CAAGAGGGCAGAAAAGAGCATCATAA) ^^V^TPCRfCcfc 
^ii*I^ffofc, Km^(Dmmt. ^mDNA':f'7^-^-^2 0 OnU, 0. 1 
mM dNTPs.Ex Taq DNAp o 1 yme r a s e C^m^tW^^ 

m 0 . 5 a I ^^zmmizftm(D/'^y yy-snii:. m^mmmmu sop, 
Mi^Tcc mz. 'i%hntz.mwm}^^^htc,mz. ^.(DmmMmommzr-- 

;Vt-?>±»SDNA:7'7'f^"- (SH^JS-^: e/TACTGGGGCTTATTA 
TTGGTG) tTeKDNAy^-f V- (S3»^ : 7/AAAAGCGATT 
GTCATGAGAAGTGT) ^fflV:>T$ 6 CRIlcfc^ili^I^fTofCo M 
^(Drz.^W^ i7 Mt9 • 3 0#, 6 2t: • 3 0#, 7 2t: • 2^i-(DlJ-'r^ 

^>^T>i,:7'nS H^-fe(Cj:oTfforcc J:(DT^77,ABCG2 cDNAirfr* 

t hAB CG 2 ®^ttJf::*5l.^T^S|||IM5 J::^bfc2^^5l©t ^AB C 
G2^ficDNA^^tf7°^X$ F^^Ml^^±$lDNA7^'fT-(iH^J#•^ : 

34 



wo 02/28894 



PCT/JPOl/08112 



8/CAAAAAGCTTAAGACCGAGCTCTATTAAGC) tTM 
DNA:/^'f'T— (i3^J#-^: 9/ATCCTCTAGACCAGGTTTCA 

TGATcccATTG) m^^xp cRiz^^^mmm. -^^x(D^^ tnm<D 

^QuikHyb ;W :/U ^Vif-v'a > • V U o.-v'a > i7.hy^P-> 

^fc) ^'ces'c. 3 0^:fu/\^:/^j^^x-^^rc^y:fuy\zmMV. est:, 

-Pt^A-f :7^U:$'Vif-e/a>?:ffofc„ ^(DWi. 0. 1 % S D S ^"^tr 2 X S 
SCV^USO^. 0. 1%SDS^^?10. 1 XSSCTS^Tl 5^>»:£ 
frofem. ftHe^JCO. l%SDS^^trO. 1 XS SCT6 5t:i O^i'^^^ 

ffofe, ?5fe#brc^>:/i/>o:fe^i^stt^BAs 500 o-r^->?7±^-<if- 

;i'xtH3 U>M-rt:Kpy:^-if) l/n-^^TA-f ^^U^-TXb^Co IP'S, A 
B c G 2 y n-:/*/w XLfc>^ >:/i/>^W$« 0 . 5 % s d s 

mmLTco d©^, t hGAPDHif>T-&7°n-7^<i:bT, ABCG2 7°n- 

:/(D^*ir-i?^ B nfc 5 \Zs mim(D±^tmmr^^ 5 ;^ a b c g 2 (^^3ei± 

#^5|IiS5e>nfec Sfc, HCTII6/NRI, PC-13/NR13. HeL 
a # 7 ®^T(D t hft^tf- AffifttftTA B C G 2 jte^iO^SI^KJ::^!^!]^^ b 

[^iSMSlHe L a# 7|te55ie.0k hABCG2^:ScDNA®M : 
(^»J5- 1) m^(DABCG2Mm^ht\zhrz^^DNA7'y^^-mn 

ABC? ©mRNA t bTfl^^nxVi^lH^J (Genbank:AF103 
7 9 6) &«bt{cTOnF>t||$^aF>§tS$trj:5^-PCRM©^^igDNA 
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5' :fy^^- (@a^J#-^: S/CAAAAAGCTTAAGACCGAGCT 
CTATTAAGC) 

3' y^-r^- (iH^J#-^: 1 O/GAATTAAGGGGAAATTTAAG 
AAT) 

5 ' :/9^'T-^j:AB C P®@a^J»^T 5 ' «fc$!lPSK^H i n d III 

(^MM5-2) He L a# 7»:O^e,0To t a 1 RNAa^0PS^J:C; 
cDNA©^g£ : 

fc: bJt*M»HeL a#7mi;D I SOGENtiS (->;;3}?>i^->a) 

&fflVi^Tn$?>>rV5^:t>'T^>-fte{cJ;D Total RNA^P^Ui^c, 

^^{CITotal RNAa^2. ^ n s\Z'fy-(^-thXl %m.^&(D o \ i 

go dT^m, SUPERSCR I PT I I CDil^fe¥« (BRL^h) t;: 

^#ny7 7-?:^ViT'teMDNAtr^figLfe. 

(^»j5-3) HeL a#7m*5i5cDNA§ffiVifcPCR^fCj:§ABC 
G 2 jt{K^©Jii|iIt:^*|B^j0^^ : 

MM5-2l?HeLa#7«J;DiillbfccDNA 1^1 (12 5n 
g) SrMiiLTML, -g-^rfeDNAr/^-rv-^MV^TPCRtJ^SJiifi^ff 

^J^;^s©M^t. -a-jigDNAr/^-rv- (iH^j#-^: B^^xPmm^ 

1 0) #3 OOnM. 0. 2mM dNTPs, LA Taq DNApoly 
me r a s e (SMW^%^W) 2 u 1 :feJ:tX^Sfc#M0A^;/7r-5 a 1 T\ 
^^JlS^M^iS 0 /i 1 hl.tzom^t(Dfct>W^ Mt^—'^)V^^ ^ 
-^>.x;i/V-ti:) 9 4t:-3 0|!>, 5 5 "C • 1 7 2^: • 4:$^-© 

(^M^J5-4) PCR|ltj(Z)7°^X5 F^i7:5^-^0tf-7'5'n-r:>^^^j:r;c 
#A c DNA»©mSI3^J©^^ : 

mMm 2-efT-p:^PCRm© KIS^^ ti l%©T:^Jn-x^';i'$ffiv^ t^H b . 
A'>F©ig|5:J^-^;^j5VUT-©Daibm QIAqu i ck Gel Extr 
action Kit (^T^>^f:) ^fflViTDNASHIiKLTcio [llilXbTcDN 
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A^irTaq DNA p o 1 ym e r a s e J; D 3 '*^fcAS#;&nbfc^, 
Eukaryotic TOPO TAiru-r.y^'^yh (^y}ihUz^x.> 
a) (Dm-^izm^. '^^yX^V^'^^-D cD-NAS. 1/V5-His-T0 
FO-\D-y^^U-~y^hrco Z.n^±mmTOP l O c omp e t e n t 

cell ('r>t*f>n>^x>a) \zmAbrmmnmLrz(Dt>. cDNAmxm 
v\ ^m-^n^±^'^(D'pcRMm-^mx-^nrc^u-y^mnhrc. umt-r 

QIAprep 8 Turbo miniprep kit (^7'tfy^) ^ 
fflV^T7°^X5 HDNA^PMbrco mmmn(D^m(DrcJ^(DKm\t DyeD 
eoxy Terminator Cycle Sequencing Kit 

^nB(Dm^. HeLa#7,mj;«9milLfeABCG2©^±*cDNA0 
A^^U--yifbr^±mmW ( TE. col l HELabcg2j t^B) 

8 5 6 6) 

(n) ^ItS (JMWftB) :TO12^9H25B 

(A) ^t6»^ : 8 0 5 3-^ (PERM P- 1 8 0 5 3) 

Cn) ai^«tt^©^t=H :¥figl3^^9^50 
■ (M H»l£}^'^ViTCDgf6»-^ :FERM BP-7726 
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z.n^ri^-3i<Dmmm^-^nx^^^AB c g 2 jie^fi 2 mmr. a b c p 
Officii tmv^75me>n§, ^(DMi^^t.. r^/mmm^i^'^hoizmm't^t. 

2 4#@(D7^/^^n-F1-§§5^ (ABCP^^A'J>, BCRPt^T^r:> 
^rr-H) , 1 6 6#S® 75 7^^3- (B CRP«^)^;i^^$ X 
ABCP{l^>iS^^>m?rn-F), 2 0 8#aa)T^ /^^n- FT^§|5^> (B 
CRPfS7x-;kT^-X ABCP^S-feiJ^^n-H) , 4 8 2#@®T^y 
^^II"H-r5a5^^ (BCRPUXU-^-y. ABCPfJ7;i/=^n>^n-F) 

-h'T^^^fcOViTt^BCRPiilWIC. IP-^. ^n-^^n7^r:x if)V^^>. 
y3L-)V7^->^U-]ih. miz4 8 2S@CZ)75/m^3-l^t-§BI5^}CQ 
\^^X(D^ABC P a:|wii;7;V4=:i:>%3- K lyTV:»s tVi5 *)®-eafeo;fco WV^ 
*^§g^^©#yhffi^J^iBCRP^:bT?g^$tlTVi^iBMa:4 8 2 

[^MM6] t ME^Mft^c DNA^^Bl^ifcP CR?£(Ic±:^AB CG 2ite^ 

H e L a # 7 5t#e.nfcABCG2 jt^T® Sfi^J/ii^ A B C P § B 
CRP©E^ja:S;^6g|5^M;:oViT> t hiE^Mfi5!5©AB CG 2 cDNA 

Human MTC™ Panel I u-y^-y ^Z^^tl^B^ 
*3ckOTli4*©cDNA 2. 5/il (-0. 5 n g) ^^M^LT^fflL^ 
'^^DNA':fy^'T- mm^^: 8/C AAAAAGCTTAAGACCGA 
GCTCTATTAAGG, iB^J#-^ : 1 1/AGAGATCGATGCCCT 
GCTTTACCA) ^m^^XP CRlZ^^bmm^n-otCo 
fi!cDNA7°^-fV- (i3»-^ : S^fectr/IH^i*-^ :ll)#200nM. 0. 
4mM dNTPs, LA Taa DNAp o 1 yme r a s e 0. Bui 

^^nmMizimo^-^yyr-s u ix\ mK}^mmm\tE o n i tufeo mm 
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>^^05 F^efcJ:oTffofco PCRM^^Q I Aqu i c k PGR Pur 
ification Kit (^7^r>t:) ^ffiV^TiSMbfc^, «SSiB^J 

yeDeoxy Terminator Cycle Sequencing 

Ki t (ABiifc) ^^i^^xm\ myf^ms^-^y-^-^m^TrnmLT'o 

4#S. 16 6#B. 2 0 8#@:S:i;4 8 2#B75/^^n~KT-S>§K^)-(c::i 

v^T, ^n^n. y^:z,y. yx.-}U7^:i>. rji^-y^a- 

i^Lx^^^ct mMii^ tfsi^. ^mm^m'^^H e l a # ? mm^^ s wcmm t m 

immm 7]fchABCG2 mmmm(Di^m 

^ISM 5 iZ^VTctolZ. H e L a # 7 M^O^ &#fct: h AB C G 2 ©^fi c 
DNA€»t7«^^«y^X5 Hp CDNA3. 1/V5-Hi s-TOPO 
(-r>{f hni^x>^±) -^U^^/vfc. C:®ABCG2^^y^X5 H^PC- 

T> ABCG2SH^J^"^t7iVi^i^^-0^5^<;O^AfefTl/^> &s^¥nVTm^^ 
frofco h'7>X7xi7>>3>^f^{7)2 Bm(c>?x;r-5^^>'> (GI BOO B 
RLth) 0. 2mg/ml^^tsm^^mt^mL. 

2iaTOcai^bTtfcnn--$^ilU, y-if>:/ny h^^fff;:J;DABC 

/ABCG2-2, PC-1 3/ABCG2-3#CD^ffiM§Sri^, m^(DM^ 
MV^fco y'-1f>:?'n^; €-M»eRNe a s y mini k i t 

7^^>&) jcj;t)iimufct o t a 1 RNA s n g^mmm4 tmm\z:^)V 

AT;Vxb H7:^?o-X«^>T:y'IIUfc^. *^5g©b hABCG20cD 
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^(D^^. ^U~yPC- 1 3/ABCG2-2 tPC- 1 3 /AB GG 2- 

□ ->PC - 1 3/'ABCG2-2fC^^ViTWeM«PC - 1 3/NRl 3® 
^<J3 5%. ^n->PC-l 3/ABCG2-3fC^V^T. If'MWPC-l 
3/NRl 3(^?^2 0%T^ofc [02] „ 

[^»!I8] b hABCG 2^MS§©#ajb^i^^^Jfc^T§iiS'l4©itj^ : 
PC - 1 3»fcABCG2^^7°^X^ H^#AUfcS^jf KMMM©^ 

2 tfa«bfe s R B m-vn-pfc. 

n->T2bSPC-l 3/ABCG2-2tt. ^i;73^-©^^SAUfcP C - 1 
^i^fc:^ii»(^ffi/5^o7tiJ^n->PC- 1 S/ABCG2-B\t^^^'-(D 
1. 7{f0ffiftt^$*b, ABCG2©ji«I^^fCj;oT^in?.-r>Hni7;i'A 

y-;^^^^^!^::]^^;^?^^^^ tmn. < ^m.-^ ntc. ^7t> ^in 5, ® a b 

CG2^SAbfcPC-l 3«mm0mM. T75:fc>'fe?!j>:/hxi^>, 

^ h=^'y->bP>fc^f ^PC- 1 3/ABCG2- 2 tPC- 1 3/ABCG 
2~S(DW^M\t^tl^tlO. 4 2Bt. 0. 6 0|gT$)D^ ^nUBCRP^ 
MCF-7fC^A^SL7ci:#fclti3 0#ittt{c;^d;^tVi5#^ (D o y 1 e, 
A. et al., Proc. Natl. Acad. Sci. U. S. 
A. 9 5. 15665-15670 (1 9 9 8) ) t^ti^'^KmfS.^^CD 
Tab -5. 
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p c - 1 3 mmizAB c G 2 mmy'yx 5 h ^mx vtc^mmmmmm\z^ 
Tco mB\z5 0uM(D c^-'c] it'^^-B^^tsmmt^mv. six:, co^ 

Lfcc C(Dm^^T T i t on X- 1 0 0 fcfgj^^it. 2 0 0 0Xg. 4^:^ 

^jrVJVl (^S-ftl^S:) §in^Tl^#:'»5=-l/-i>3>«^. TRICAR 
B2 3 0 0 (A°^:/:^J-Ftf:) TS'l^b. ±?f 1t>y;i^i:M^1^->7;i'0ffi§'^ 

ABCG2mmyy7.S. H^SALfcPC- l 3/ABCG 

2-2 mfciJtt^fb^ti- B©^Mmt^ti- AH'i^mp c - 1 a /nr 

1 3^i{Sff|W|ji(Dffl§^L.^^iJ^-cZ)^&«AUfem©l<Il/4-T?S^rc3 
C0l§^5O^S:*:!^?g#W#fc@B^J*fe-3AB C G 2 f}mMhX\^>^mmiz^^^ 

mmm i o ] msmmmx\z^^ABc g 2 - 4 s 2 Tia^iof^^ : 

4 8 2#@©ii F>;^«7;V'^r:>S3'-F-r§2^^0^cDABCG2 (S3^J# 
■^:1) t. W^ODoy 1 e^(D#^}CckS4 8 2#gCD3 F>7&UI/:tr:> 

^n- Ft"§B c R p t UT^a^^nrvi^fe® t0Stt©®(/^^ige>}a^fc:r^ 

fcJC)}::. mWi 5tCTi?n-r:>i^$n7tABCG2 jie^® c DNAE^J^fe 
t}r> l2;T©J:5f;:i:||*fi^^SAbTBCRPMCD^SABCG2 • cDN 
A^{t^igUABCG2-4 8 2TtUfc (iB?!j#-5|- : 12) » ilCDiB^M 
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7^ ymmmizmhrmtBCRp thx^m^nxi^^^hotmc-j^^^f)^. 
mmm io-d abcg2-482 Tmmz^mT^rcJt>(DmMmm^mx 

*'r^ *^?g<^ABCG25ie^©cDNAiH^J^^)i:t. ABCG2CD4 8 

-}Vir^2'D(D-pCRmT)NAy°y^^-^^^hrc [04- (a) pMl o f3i 

5' (IB^m-^: 1 4/CCATGAc GATGTTACCAAG 

TATT) 

3' T'^-TT- (SeM#-^: 1 5/AACATCgTCATGGGTAATA 
AATC) 

mmm, 10-2) 2 ©pg® P C R J;: J: ^^tSe^O^A : 

^MM5 tTf^@LfcABCG2jtf5-?cDNA^fe-:3y^X$ 
M<^Lx, ^^«r«Af §g|5f^^-^26fc±M©cDNAiffH-t, TMOcDN 
AKH-^-^tl^'tlP C R{CT#fiLfc„ 

iMJOcDNAiifitt^S' :/^-r-7- (iH^J#^: 16/CATTCATC 
AGCCTCGATATTCCA) tmmmi 0 ~ llZX^mhfcS' -Ify-i^ 
- (SB^J#-^: 1 5/AACATCgTCATGGGTAATAAATC) ^ffl 
ViT P C Riiijibfc. TW© c DN AiffJt^l«M 10-1 fcTfj^® Ufc 5 ' 
7°^-rv- (SB»-^: 1 4/CCATGAc GATGTTACCAAGTAT 
T) i:3' :/^-rT- (SB^i#-^: 1 7/ACCACACTCTGACCTGC 
TGCTA) ^MV^TPCRiiif»iUfc [04- (b) . Is t. PGR] » 

^Sfc, JltlS 2r3©cDNAirH-$3?^-r'5fcJe)fC, 2^®cDNA^?g'^ 
5' y'^y^-^- (SB»^: 1 6/CATTCATCAGC CTCGATA 
TTCCA) i:. 3' V'y-i-^- (@a^J#-^ : 1 7/ACCACACTCTGA 
CCTGCTGCTA) ^ffi V^TP C RiC j;^Jii|iI€:fTVi [I1I4- (b) . 2n 
d. PGR] . iiSSm§!5^^i^gPf;:'^trPCR;gtiS#fe. P c r^cd^rj^S;;^ 
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Td^. QIAquick Gel Extraction Kit C4^r^^>&) 
^MV^TDNA^lHliKbrco llIiRU;^DNAttr Ta q DNA polyme 
r a s etIcfcO 3 ' *)llCAS:#jjpb;^cf^. TOPO TAi7U--y^^y h 
H>lfba^r*>^t) (Dmi5\zm\ y^X^ H^^;$^-pCR2. 1-TOP 
0^-^:f^u~-y.^\^Tc. Z.n>^i^mmTOF 1 0 c omp e t e n t c 
el 1 (-l'>Hhny>a) MAbrmemUfc©-^, cDNA#Aifit^ 

^^^nsA^^cDP c R^W3f A^nfe^ u-y^muhTc. mtT^ p 
c R mmmx^ nfc 5^ o - > ^ r > h u > ty l b igaT-s^s* t , q 

lAprep 8 Turbo miniprep kit i^T^yW) 
V:»T>^^7.5 FDNA^Piauytp :^*ffiM©^^0fcs?)CDSJ^;« DyeDe 
oxy Terminator Cycle Sequencing Kit 

(ABiih) sfflv^xm^. nyt'^nmi'~ir>^~^m^xmmLxm.mmm 
•^mx -^nxi^^^ct^mrnvrcc 

i^MM 10-3) ^SAB C G 2 - 4 8 2 T • c DNA®#^i-eoD»%^^ 

mmm 10-2 \zximhrcmMm.m^mx\^rccDNAm}^^^(Dmm^m 
m-t^-zxDmmMm. fyvl iknco i^m^^xmrnv. mMm^'S: 

UfcABCG2jie? cDNA^P vu IKNco I ^ffiViT^IIrbfe% 

»fM-i:fi«t)-ofcAB CG 2 jtiS^®±Sc DNA/^?tf#e,n. ^Itl^AB C G 
2-4 8 2TtLfco 

il®ABCG2-4 8 2TcDNA*7°^X5 H^i^^-p c DNA 3 . 1/ 
Myc-Hi siC^Ab, IjWffllS^^t/^XS K^f^MLfCo ZitLti±mmT 
OP 10 competent cell ('f>t:bP^^>1±) fc^ALTJI^H 

44 



wo 02/28894 



PCT/JPOl/08112 



-f T— fe^y b{cj;§pcR^fTV\ fm-^n^±^-^(D-E> cRMmmx-^ntc 

>^#trLB^:%T-««b, QI Ap r ep 8 Turbo minip 
rep kit (^r^>^fc) ^fflV^xy^X^ FDNA^ii@Lfe„ ^ISE^J 
®^SO7ts6c0MJE&fS DyeDeoxy Terminator Cycle 
Sequencing Kit (AB I ft) eMV^TfrV^, m7K^S»ii^-^> 
■y-~^^ViT^MbABCG2-4 8 2TcDSa^jT^§^i:*ML?t. 
LMM0^1 1] *^5gc^ABCG2^L/<^3:ABCG2-4 8 2Tg^51-r-l)M 
CF-7MS0#fig : 

mmm5rmmvrc:^mmo)\i hABCG2 0±ftcDNA. ^LKitmMm 
1 0 rmmvrc AB cg2-482Tc DNA^■^n■^n»a^f^»t^lffi^ 

x^~>3>- 'Jx-i^x>h (^r^r^l:) §ffi(.iT3te^5»ALfco ^^^^^ 
»#(Dv-a.7;P{;i^^^ofCo ^TcMtLX. ABCG2SB^J^^^/kVi^5^ 

<D2Bmz-y3^^^r-^~» (GIBCO BRL^fc) 9 0 0 /a g/m 1 ^-^tJil 

y-if>yo-/ h^|ffcj:DABCG2(7)|§31&il^feo tf> 
7*P»/ hft, #m;&^e)RNe a s y mini kit (=^7^>^) 1,Z^V) 
mUVTz. total RNA 8 g *^:1^?!I4 tlf ^it:!}^;i/AT;i/xt F7^ 
□-X^ffid';VT^ilLfc^. 2^^§g©t hABCG2(DcDNAl|iT)t^7°n- 

^omm. :^^m(D AB C G 2 ^SAbfem^? □->;&^ SIIMC F ~ 7 / R 
7:^1?, 75ym«^#:T25?>ABCG2-4 8 2 T^^Ab;fe,m^D->:^i^& 

t^M c F - 7 /T 8 ^^^n^nmxmm'f'^-^ u^jvxmm ut^ d . ^^^ji n 
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STfeofe (05) „ 
mmmi 21 *%H^®ABCG2Sb<«ABCG2-4 S 2T^%^-rSM 

c F - 7 mM(D^mi\:^mm\\z^t^^^'B.(Dmm : 

MCF-immz. ABCG2^^:/^X5 H^b < AB C G 2 - 4 8 2 T 
C(D^^. ABCG2-4 8 2T^mXhrcUCF - 7 /T SUit^m-BK 

^^/}v\f:i^>\z^n^n. 25m. 9. qb. 5. lig^:, a^^-fb^tft^ 

bXWft^^Lfeo mt>. milZB CRP tLxm^-^nrcMK). 4 8 2#@0D 

;zniznh. ^mm(DABCG2^mxhrcMCF-7XR7n. ft-a-t^-B 
\z2 2mfM^^Mm^^hrz&,mz}t. ^h^-^yhuyizMLxh-ffi^s. s 
B(omm^^-t<D^x. r }^V7^^ iyy&zs^t7 y )V}£zy>\zMhx\t^<m 

mzt£.^^f}^'Dfto IP^^ 4 8 2#@on F>;^)^T;i/^r:>&n-HbTVi^2^ 
e^±cfc 0 B C R P t bTfi'&$nTV:)fc3''l' -/O AB C G 2 ;^?^^jAViffiH(7)ft^ 

mmm\z-^vm'^^-¥A.^(D\zni^. ^nt-rs^/m^^^^^mmoABCG 

[^»J1 3] :$:^5§(^ABCG2SU<«ABCG2-4 8 2T§fl^f §M 

cF-Tmm\z^n^^y^uts)\^}v/-)vm\:^mo:>mm(DMm : 

MCF-7«fc*^i3M©ABCG2, < »AB C G 2 - 4 8 2T&¥A 

ST, 6 '!7x;Vi§*7'l/- 8X10 'M/we 1 1 ^^Th^-mJ^ 
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^>'>5^1/->'3 >MS^, TR I CARB 2 5 0 0 T'S'J^L, 
ra7- (a) ] „ 

^0)M^<^^M. ABCG2-4 8 2T§^ALfcMCF-7/'T8c!:, 
BJc^ABCG 2 ?:^AbfcMCF - 7/R 7 C^Sl/mb'&i^-BCD^Mfi^tC 
iiTbTV^feo iinfCJ^D, ABCG2-4 8 2TS^AUfcliiiST^>. 

IMMmi 4] *MHJ©ABCG2g=U<JlABCG2-4 8 2T^%3g-rSM 
MCF-7m(;:*^B^(DABCG2, < ^iAB C G 2 - 4 8 2 T^»A 

ST. 6'^xJUt*:/]/-h}::Mfi&£l. 0 X 1 0 ^ffl/we 1 1 

llBfc2 0 /iM©$ h:^1j->hn>S-^mmi«^b. 3 7'C. 
C O 2-04^ ^.-^-^-p^^l: 9 0 5^-^*0. ffc-^tf^mf^MOa^it/Co 9 
0^^?^ji«M^«-^{c:7fc±t^^, PBST«^ltEl^?^LfemfC, 2. 5% 
hU7'>'>Tm&iiJilU4 0 OXg. 41CT3^5i;L^bTlHIS^IlII|Xbfe„ ^ 
fl§S:l%BSA?r^Mank 's Balanced Salt Solut 
ions 7n— th-f h^— ^^^-^ Epics Elite (n-jV^ 

-a) T'i\:^^(Dn^mmmv. mm\Hmmmtvrc m?- (b) ] „ 

Sfe. MCF-7iBi§(c:*^H^CDABCG2. S^AB C G 2 -4 8 2 TS^ 
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5^mm^mm^'mt>\z^±\zm^. PBSTm^im^^Lfc^^^. 2. 5% 

hUy-»Tm^iiJilb4 0 OXg. 4'CT3 4i'iS^t:,^bT«*|iIi|5:bfep II 
!S&l%BSA?r^raank 's Balanced Salt Solut 
ionsfcM^L. yu~^^ h^-^—. Facs Calibur h 

(c) ] 

c(DM^(Dmm. MCF-7 XT 8 mMnt. ^ h ^-^y > h u xDmmmn}^^ 

<i^tB$nTVi§/0^\ MCF -~7/R7mfc:feViTtt, ^ 5 0 

o%\z^-vm'p-t^f}^. ucF-7 /Rimm-^it. ^^^-(D^^mxhtcm 

&.±(DZ:tii^B. *^HJ0ABCG2 i:ABCG2 -4 8 2TJ^. IT^yB. 
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1. TIB (A) ^Tcu (B) izmmor^/mmm'^^^fsiri. -^^-Dm^m^m 



R 




N, 



G 



(D 
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1/^5" F : 



R 
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7. mmm^: i'vm'^n^DNAmm\z^\^^xi 4 8 9m^comM (g) s 
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R 




G 



a) 
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R 




(X) 

^•&nx%^^^-s.^mm^L<\tf^^mm^mt. 



1 6. ^■^(Dmmi^rz\t2w,m(D^>j'^^nomm^m.wr^mn^x^^) 
-^.y^-r^^mx^t^Xs 
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2 1 . iff#0ffiffi 1 1 Sfc^a 1 2 (CtBm®^#:fCcJ; Iff^OffiH 1 fc:fB«® 

2 4. tffi2S'fb^^?i^j/0^. TfB-^^ (I) xm-^n^<t^^x^^z.t^ 
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■ R 




(D 
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ABCG2 



fiC 



CM 




ABCG2 



GAPDH 




GAPDH 




28S 



— 18S 
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GAPDH 
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X 



CO CM 
I I 



4^ CD 



CM CM 



O O 



CO 

T— 

a: 



< < 

CO" CO" CO 55" 

6 6 6 6 6 

Q. a. II. CL- Q. 
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ABCG21 



3 H>4 8 2 



5'- TCTGATTTATTACCCATGABGftTGTTACCAAGTATTATATT -3' 
3'- AGACTAAATAATGGGTACTlyrACAATGGTTCATAATATAA -5' 



(E^M^: 14) ""I 

5'- CCATdpGKTGTTACCAAGTATT -3' 
3"- CTAAATAATGGGTACTlejrACAA -5 



; Thr 



(b) 2ISPIPCR 



5' -fS^^- 

's.n^^'. 16 



729 bp 



_3,t?.>'4..8,2. 



gZ?iJS^: 14 



1st 
PGR 



4 



1 63-bp--' 



E1S#L17 



iE$i|#9: 16 



. 729.bR 




2nd 
PGR 



PvuW 



Nco\ 



879 bp a[<>4 8 




PvuW Nco\ 
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W Adriamycin 
S Daunorubicin 
Mitoxantrone 
B 

^ Camptotecin 
iO Paclitaxel 
SI Topotecan 
^ Vincristine 



T8 



R7 
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(a) it^m B 




(b) Mitoxantrone 



30 

i- 20 

£ 
o 

u- 10 



i 




(c) Rhodamine 123 




mm 
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SEQUENCE LISTING 

<110> BANYU PHARMACEUTICAL CO., LTD 

<120> Drug resistance gene and use thereof 

<130> P2678PCT-GN 

<140> 
<141> 

<150> IP P2000-303441 
<151> 2000-10-03 

<160> 17 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 2027 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
<222> (45) . . (2009) 
<223> human ABCG2 
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<400> 1 

ttaagaccga gctctattaa gctgaaaaga taaaaactct ccag atg tct tec agt 56 

Met Ser Ser Ser 
1 

aat gtc gaa gtt ttt ate cca gtg tea caa gga aac acc aat ggc ttc 104 

Asn Val Glu Yal Phe lie Pro Val Ser Gin Gly Asn Thr Asn Gly Phe 

.5 10 15 20 

GGC gcg aca get tec aat gac ctg aag gca ttt act gaa gga get gtg 152 

Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Val- 
25 30 35 

tta agt ttt cat aac ate tgc tat cga gta aaa ctg aag agt ggc ttt 200 

Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu Lys Ser Gly Phe 
40 45 50 

eta Get tgt cga aaa eea gtt gag aaa gaa ata tta teg aat ate aat 248 

Leu Pro Cys Arg Lys Pro Val Glu Lys Glu lie Leu Ser Asn He Asn 
55 60 65 

ggg ate atg aaa cct ggt etc aac gee ate ctg gga ccc aca ggt gga 296 

Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly Pro Thr Gly Gly 
70 75 80 

ggc aaa tet teg tta tta gat gtc tta get gca agg aaa gat eea agt 344 

Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg Lys Asp Pro Ser 
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85 90 95 100 

gga tta tct gga gat gtt ctg ata aat gga gca ccg cga cct gcc aat 392 
Gly Leu Ser Gly Asp Yal Leu He Asn Gly Ala Pro Arg Pro Ala Asn 
105 110 115 

ttc aaa tgt aat tea ggt tac gtg gta caa gat gat gtt gtg atg ggc 440 
Pile Lys Cys Asi Ser Gly Tyr Val Val Gin Asp Asp Yal Yal Met Gly 
120 125 130 

act ctg acg gtg aga gaa aac tta cag ttc tea gca get ctt egg ctt 488 
Thr Leu Thr Yal Arg Glu Asn Leu Gin Phe Ser Ala Ala Leu Arg Leu 
135 140 145 

gca aca act atg acg aat cat gaa aaa aac gaa egg att aac agg gtc 536 
Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg He Asn Arg Val 
150 155 160 

att caa gag tta ggt ctg gat aaa gtg gca gac tee aag gtt gga act 584 
He Gin Glu Leu Gly Leu Asp Lys Yal Ala Asp Ser Lys Yal Gly Thr 
165 170 175 180 

cag ttt ate cgt ggt gtg tct gga gga gaa aga aaa agg act agt ata 632 
Gin Phe He Arg Gly Yal Ser Gly Gly Glu Arg Lys Arg Thr Ser He 
185 190 195 

gga atg gag ctt ate act gat cct tec ate ttg ttc ttg gat gag cct 680 
Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe Leu Asp Glu Pro 
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200 205 210 

aca act ggc tta gac tea age aca gca aat get gtc ctt ttg etc ctg 728 
Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val Leu Leu Leu Leu 
215 220 225 

aaa agg atg tct aag cag gga cga aca ate ate ttc tee att cat cag 776 
Lys Arg Met Ser Lys Gin Gly Arg Thr lie lie Phe Ser lie His Gin 
230 235 240 

cet cga tat tec ate ttc aag ttg ttt gat age etc acc tta ttg gcc 824 
Pro Arg Tyr Ser lie Phe Lys Leu Phe Asp Ser Leu Thr Leu Leu Ala 
245 250 255 260 

tea gga aga ctt atg ttc cac ggg cet get cag gag gee ttg gga tae 872 
Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu Ala Leu Gly Tyr 
265 270 275 

ttt gaa tea get ggt tat cae tgt gag gcc tat aat aac ect gca gac 920 
Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn Asn Pro Ala Asp 
280 285 290 

ttc ttc ttg gac ate att aat gga gat tec act get gtg gca tta aac 968 
Phe Phe Leu Asp lie He Asn Gly Asp Ser Thr Ala Val Ala Leu Asn 
295 300 305 

aga gaa gaa gac ttt aaa gcc aca gag ate ata gag cet tec aag cag 1016 
Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu Pro Ser Lys Gin 
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310 



315 
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320 



gat aag cca etc ata gaa aaa tta gcg gag att tat gtc aac tec tec 1064 

Asp Lys Pro Leu lie Glu Lys Leu Ala Glu He Tyr Val Asn Ser Ser 
325 330 335 340 

ttc tac aaa gag aca aaa get gaa tta eat caa ctt tec ggg ggt gag 1112 

Pile Tyr Lys Glu Tlir Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu 
345 350 355 

aag aag aag aag ate aca gtc ttc aag gag ate age tac acc acc tec 1160 

Lys Lys Lys Lys He Thr Val Phe Lys Glu lie Ser Tyr Thr Thr Ser 
360 365 370 

ttc tgt eat caa etc aga tgg gtt tec aag cgt tea ttc aaa aac ttg 1208 

Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu 

375 380 385 

ctg ggt aat ccc cag gcc tct ata get eag ate att gtc aca gtc gta 1256 

Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He Val Thr Val Val 
390 395 400 

ctg gga ctg gtt ata ggt gcc att tac ttt ggg eta aaa aat gat tct 1304 

Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu Lys Asn Asp Ser 
405 410 415 420 

act gga ate cag aac aga get ggg gtt etc ttc ttc ctg aeg acc aac 1352 

Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn 
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425 430 435 

cag tgt ttc age agt gtt tea gee gtg gaa etc ttt gtg gta gag aag 1400 
Gin Cys Phe Ser Ser Vai Ser Ala Yal Glu Leu Phe Val Val GIu Lys 
440 445 450 

aag etc ttc ata cat gaa tac ate age gga tac tac aga gtg tea tct 1448 
Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr Arg Val Ser Ser 
455 460 465 

tat ttc ctt gga aaa ctg tta tct gat tta tta ccc atg agg atg tta 1496 
Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro Met Arg Met Leu 
470 475 480 

cca agt att ata ttt acc tgt ata gtg tac ttc atg tta gga ttg aag 1544 
Pro Ser He He Phe Thr Cys He Val Tyr Phe Met Leu Gly Leu Lys 
485 490 495 500 

cca aag gca gat gcc ttc ttc gtt atg atg ttt acc ctt atg atg gtg 1592 
Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr Leu Met Met Val 
505 510 515 

get tat tea gcc agt tec atg gca ctg gcc ata gca gca ggt cag agt 1640 
Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala Ala Gly Gin Ser 
520 525 530 

gtg gtt tct gta gca aca ctt etc atg acc ate tgt ttt gtg ttt atg 1688 
Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys Phe Yal Phe Met 
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535 540 545 

atg att ttt tea ggl: ctg ttg gtc aat etc aca acc att gca tct tgg 1736 
Met lie Phe Ser Gly Leu Leu Val Asn Leu Thr Thr He Ala Ser Trp 
550 555 560 

ctg tea tgg ctt cag tac ttc age att cca cga tat gga ttt acg get 1784 
Leu Ser Trp Leu Gin Tyr Phe Ser lie Pro Arg Tyr Gly Phe Thr Ala 
565 570 575 580 

ttg cag cat aat gaa ttt ttg gga caa aac ttc tgc cca gga etc aat 1832 
Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn 
585 590 595 

gca aca gga aac aat ect tgt aac tat gca aca tgt act ggc gaa gaa 1880 
Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu 
600 605 610 

tat ttg gta aag cag ggc ate gat etc tea ccc tgg ggc ttg tgg aag 1928 
Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp Gly Leu Trp Lys 
615 620 625 

aat cac gtg gcc ttg get tgt atg att gtt att ttc etc aca att gee 1976 
Asn His Val Ala Leu Ala Cys Met He Val He Phe Leu Thr He Ala 
630 635 640 

tac ctg aaa ttg tta ttt ctt aaa aaa tat tct taaatttccc cttaattc 2027 
Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
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645 



650 



655 



<210> 2 
<2U> 655 
<212> PRT 
<213> Hoio sapiens 

<400> 2 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 
1 5 10 . 15 

Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Pke Thr 
20 25 30 

Glu Gly Ala Yal Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
35 40 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 
50 55 60 

Ser Asn lie Asn Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 
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100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Yal Val Gin Asp Asp 
115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 

Lys Val Gly Thr Gin Phe lie Arg Gly Val Ser Gly Gly Glu Arg Lys 
180 185 190 

Arg Thr Ser He Gly Met Glu Leu lie Thr Asp Pro Ser lie Leu Phe 
195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 
210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr lie lie Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser lie Phe Lys Leu Phe Asp Ser Leu 
245 250 255 
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Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
260 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 
275 280 285 

Asn Fro Ala Asp Phe Phe Leu Asp He lie Asn Gly Asp Ser Thr Ala 
290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu He He Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 
325 330 335 

Yal Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 
340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys He Thr Yal Phe Lys Glu He Ser 
355 360 365 

Tyr Thr Thr Ser Phe Gys His Gin Leu Arg Trp Val Ser Lys Arg Ser 
370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He 
385 390 395 400 
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Val Thr Val Val Leu Gly Leu Val lie Gly Ala lie Tyr Phe Gly Leu 
405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 430 

Leu Thr Thr Ase Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 
450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala 
515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 

530 535 540 

Phe Val Phe Met Met lie Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
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545 550 555 560 

He Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 
565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 
580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 
610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 . 630 635 640 

Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 3 
<2n> 63 
<212> DNA 

<213> Artificial Seauence 
<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized priier seauence 

<400> 3 

ggccagtgaa ttgtaatacg actcactata gggaggcggt tttttttttt tttttttttt 60 
ttt 63 



<210> 4 
<211> 26 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial SeQuence:artif icially 
synthesized primer seauence 

<400> 4 

ctcatttaaa aacttgctcg ggaacc 26 



<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: artificially 



13/28 



wo 02/28894 



PCT/JPOl/08112 



synthesized primer seduence 

<400> 5 

caagaggcca gaaaagagca tcataa 26 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: artificially 
synthesized primer seauence 

<400> 6 

tactggggct tattattggt g 21 

<210> 7 
<2ll> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequenceiartif icially 
synthesized priier seauence 



14/28 



wo 02/28894 

<400> 7 

aaaagcgatt gtcatgagaa gtgt 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauenceiartificially 
synthesized priier seauence 

<400> 8 

caaaaagctt aagaccgagc tctattaagc 

<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauenceiartif icially 
synthesized primer seauence 

<400> 9 

atcctctaga ccaggtttca tgatcccatt g 
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<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauencerartif icially 
synthesized primer seauence 

<400> 10 

gaattaaggg gaaatttaag aat 23 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial SeQuence:artif icially 
synthesized primer seauence 

<400> 11 

agagatcgat gccctgcttt acca 24 
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<210> 12 
<211> 2053 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Se(iiience:ABCG2-482T 

<220> 

<22l> CDS 

<222> (32).. (1999) 

<400> 12 

ctattaagct gaaaagataa aaactctcca g atg tct tec agt aat gtc gaa 52 

Met Ser Ser Ser Asn Val Glu 
1 5 

gtt ttt ate cca gtg tea caa gga aac acc aat ggc ttc ccc gcg aca 100 
Val Phe lie Pro Val Ser Gin Gly Asn Thr Asn Gly Phe Pro Ala Thr 
10 15 20 

get tee aat gac ctg aag gca ttt act gaa gga get gtg tta agt ttt 148 
Ala Ser Asn Asp Leu Lys Ala Phe Thr Glu Gly Ala Yal Leu Ser Phe 
25 30 35 

cat aac ate tgc tat cga gta aaa ctg aag agt ggc ttt eta cct tgt 196 
His Asn He Cys Tyr Arg Yal Lys Leu Lys Ser Gly Phe Leu Pro Cys 
40 45 50 55 
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cga aaa cca gtt gag aaa gaa ata tta teg aat ate aat ggg ate atg 
Arg Lys Pro Val Glu Lys Glu lie Leu Ser Asn He Asn Gly He Met 
60 65 70 



244 



aaa cct ggt etc aac gcc ate ctg gga ccc aca ggt gga ggc aaa tct 
Lys Pro Gly Leu Asn Ala He Leu Gly Pro Thr Gly Gly Gly Lys Ser 
75 80 85 



292 



teg tta tta gat gtc tta get gca agg aaa gat cca agt gga tta tct 
Ser Leu Leu Asp Yal Leu Ala Ala Arg Lys Asp Pro Ser Gly Leu Ser 
90 95 100 



340 



gga gat gtt ctg ata aat gga gca ccg cga cct gcc aat ttc aaa tgt 
Gly Asp Val Leu He Asn Gly Ala Pro Arg Pro Ala Asn Phe Lys Cys 
105 110 115 



388 



aat tea ggt tac gtg gta caa gat gat gtt gtg atg ggc act ctg acg 

Asn Ser Gly Tyr Yal Yal Gin Asp Asp Val Yal Met Gly Thr Leu Thr 
120 125 130 135 



436 



gtg aga gaa aac tta cag ttc tea gca get ctt egg ctt gca aea act 
Val Arg Glu Asn Leu Gin Phe Ser Ala Ala Leu Arg Leu Ala Thr Thr 
140 145 150 



484 



atg acg aat cat gaa aaa aac gaa egg att aae agg gtc att caa gag 
Met Thr Asn His Glu Lys Asn Glu Arg He Asn Arg Val He Gin Glu 
155 160 165 



532 
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tta ggt ctg gat aaa gtg gca gac tec aag gtt gga act cag ttt ate 580 
Leu Gly Leu Asp Lys Val Ala Asp Ser Lys Val Gly Thr Gin Phe He 
170 175 180 

cgt ggt gtg tct gga gga gaa aga aaa agg act agt ata gga atg gag 628 
Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Thr Ser He Gly Met Glu 
185 190 195 

ctt ate act gat cot tec ate ttg ttc ttg gat gag cct aca act ggc 676 
Leu lie Thr Asp Pro Ser He Leu Phe Leu Asp Glu Pro Thr Thr Gly 
200 205 210 215 

tta gae tea age aca gca aat get gtc ctt ttg etc ctg aaa agg atg 724 
Leu Asp Ser Ser Thr Ala Asi Ala Yal Leu Leu Leu Leu Lys Arg Met 
220 225 230 

tct aag cag gga cga aca ate ate ttc tec att cat cag cct cga tat 772 
Ser Lys Gin Gly Arg Thr He He Phe Ser He His Gin Pro Arg Tyr 
235 240 245 

tec ate ttc aag ttg ttt gat age etc ace tta ttg gee tea gga aga 820 
Ser He Phe Lys Leu Phe Asp Ser Leu Thr Leu Leu Ala Ser Gly Arg 
250 255 260 

ctt atg ttc cac ggg cct get cag gag gcc ttg gga tac ttt gaa tea 868 
Leu Met Phe His Gly Pro Ala Gin Glu Ala Leu Gly Tyr Phe Glu Ser 
265 270 275 
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get ggt tat cac tgt gag gcc tat aat aac cct gca gac ttc ttc ttg 916 

Ala Gly Tyr His Cys Glu Ala Tyr Asa Asn Pro Ala Asp Pte Phe Leu 

280 285 290 295 

gac ate att aat gga gat tec act get gtg gca tta aac aga gaa gaa 964 

Asp He lie Asn Gly Asp Ser Thr Ala Val Ala Leu Asn Arg Glu Glu 
300 305 310 

gac ttt aaa gcc aca gag ate ata gag cct tec aag cag gat aag cca 1012 

Asp Pile Lys Ala Thr Glu He He Glu Pro Ser Lys Gin Asp Lys Pro 
315 320 325 

etc ata gaa aaa tta gcg gag att tat gtc aac tec tec ttc tac aaa 1060 

Leu He Glu Lys Leu Ala Glu He Tyr Val Asn Ser Ser Phe Tyr Lys 
330 335 340 

gag aca aaa get gaa tta cat caa ctt tec ggg ggt gag aag aag aag 1108 

Glu Thr Lys Ala Glu Leu His Gin Leu Ser Gly Gly Glu Lys Lys Lys 
345 350 355 

aag ate aca gtc ttc aag gag ate age tac ace ace tec ttc tgt cat 1156 

Lys He Thr Val Phe Lys Glu He Ser lyr Thr Thr Ser Phe Cys His 

360 365 370 375 

caa etc aga tgg gtt tec aag cgt tea ttc aaa aac ttg ctg ggt aat 1204 

Gin Leu Arg Trp Val Ser Lys Arg Ser Phe Lys Asn Leu Leu Gly Asn 
380 385 390 
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ccc cag gcc tct ata get cag ate att gtc aca gtc gta ctg gga ctg 1252 
Pro Gin Ala Ser He Ala Gin He lie Yal Thr Val Yal Leu Gly Leu 
395 400 405 

gtt ata ggt gcc att tac ttt ggg eta aaa aat gat tct act gga ate 1300 
Val lie Gly Ala lie Tyr Plie Gly Leu Lys Asn Asp Ser Tlir Gly lie 
410 415 420 

cag aac aga get ggg gtt etc ttc ttc ctg acg acc aac cag tgt ttc 1348 
Gin Asn Arg Ala Gly Val Leu Phe Phe Leu Thr Thr Asn Gin Cys Phe 
425 430 435 

age agt gtt tea gcc gtg gaa etc ttt gtg gta gag aag aag etc ttc 1396 
Ser Ser Val Ser Ala Val Glu Leu Phe Val Val Glu Lys Lys Leu Phe 
440 ! 445 450 455 

ata cat gaa tac ate age gga tac tac aga gtg tea tct tat ttc ctt 1444 
He His Glu Tyr He Ser Gly Tyr Tyr Arg Val Ser Ser Tyr Phe Leu 
460 465 470 

gga aaa ctg tta tct gat tta tta ccc atg acg atg tta cca agt att 1492 
Gly Lys Leu Leu Ser Asp Leu Leu Pro Met Thr Met Leu Pro Ser He 
475 480 485 

ata ttt acc tgt ata gtg tac ttc atg tta gga ttg aag cca aag gca 1540 
He Phe Thr Cys He Val Tyr Phe Met Leu Gly Leu- Lys Pro Lys Ala 
490 495 500 
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gat gcc ttc ttc gtt atg atg ttt acc ctt atg atg gtg get tat tea 1588 
Asp Ala Phe Piie Val Met Met Phe Tkr Leu Met Met Val Ala Tyr Ser 
505 510 515 

gcc agt tec atg gca ctg gcc ata gca gca ggt cag agt gtg gtt tct 1636 
Ala Ser Ser Met Ala Leu Ala He Ala Ala Gly Gin Ser Val Val Ser 
520 525 530 535 

gta gca aca ctt etc atg ace ate tgt ttt gtg ttt atg atg att ttt 1684 
Val Ala rhr Leu Leu Met Thr He Cys Phe Val Plie Met Met lie Plie 
540 545 550 

tea ggt ctg ttg gtc aat etc aca acc att gca tct tgg ctg tea tgg 1732 
Ser Gly Leu Leu Val Asn Leu Thr Thr He Ala Ser Trp Leu Ser Trp 
555 560 565 

ctt cag tac ttc age att cca cga tat gga ttt acg get ttg cag cat 1780 
Leu Glu Tyr Phe Ser He Pro Arg Tyr Gly Phe Thr Ala Leu Gin His 
570 575 580 

aat gaa ttt ttg gga caa aac ttc tgc cca gga etc aat gca aca gga 1828 
Asn Glu Phe Leu Gly Gin Asn Phe Cys Pro Gly Leu Asn Ala Thr Gly 
585 590 595 

aac aat cct tgt aac tat gca aca tgt act ggc gaa gaa tat ttg gta 1876 
Asn Asn Pro Cys Asn Tyr Ala Thr Cys Thr Gly Glu Glu Tyr Leu Yal 
600 605 610 615 
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aag cag ggc ate gat etc tea ccc tgg ggc ttg tgg aag aat cac gtg 1924 

Lys Gin Gly He Asp Leu Ser Pro Trp Gly Leu Trp Lys Asn His Val 
620 625 630 

gee ttg get tgt atg att gtt att ttc etc aca att gcc tac ctg aaa 1972 

Ala Leu Ala Cys Met lie Val He Phe Leu Thr He Ala Tyr Leu Lys 
635 640 645 

ttg tta ttt ctt aaa aaa tat tct taa atttcccctt aattcaaggg 2019 

Leu Leu Phe Leu Lys Lys Tyr Ser 
650 655 

caattctgca gatatccagc acagtggcgg ccgc 2053 



<210> 13 
<211> 655 
<212> PRT 

<213> Artificial Seauence 

<223> Description of Artificial SeQuence:ABCG2-482T 
<400> 13 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 

15 10 15 

Thr Asn Gly Phe Pro Ala Thr Ala Ser Asn Asp Leu Lys Ala Phe Thr 

20 25 30 

Glu Gly Ala Val Leu Ser Phe His Asn He Cys Tyr Arg Val Lys Leu 
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35 40 ■ 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val GIu Lys Glu He Leu 

50 55 60 

Ser Asa He Asn Gly He Met Lys Pro Gly Leu Asn Ala lie Leu Gly 
65 70 75 80 

Pro Tlir Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 

85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 

100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 

115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 

130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Gin Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 

165 170 175 

Lys Val Gly Thr Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys 

180 185 ■ 190 

Arg Thr Ser He Gly Met Glu Leu He Thr Asp Pro Ser He Leu Phe 

195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 

210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 

245 250 255 

Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
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260 265 270 ■ 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 

275 280 285 

Asn Pro Ala Asp Phe Plie Leu Asp lie lie Asn Gly Asp Ser Tlir Ala 

290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu lie lie Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 

325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 

340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys He Thr Val Phe Lys Glu He Ser 

355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys -Arg Ser 

370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He 
385 390 395 400 

Val Thr Val Val Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu 

405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 

420 425 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 

435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 

450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Thr Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
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485 



490 



495 



Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Piie 7al Met Met Phe Thr 

500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala lie Ala 

515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr lie Cys 

530 535 540 

Phe Val Phe Met Met He Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 550 555 560 

lie Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser He Pro Arg Tyr 

565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 

580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 

595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly lie Asp Leu Ser Pro Trp 

610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met lie Val lie Phe 
625 630 635 640 

Leu Thr lie Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 



645 



650 



655 



<210> 14 



<211> 23 



<212> DNA 



<213> Art if 



icial Sequence 
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<220> 

<223> Description of Artificial SeQuence:Artificially 
syattLesized primer seauence 

<400> 14 

ccatgacgat gttaccaagt att 

.<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence:Artif icially 
synthesized primer seauence 

<400> 15 

aacatcgtca tgggtaataa ate 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Seauence 
<220> 
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<223> Description of Artificial Seaueiice:Artificially 
synthesized primer seauence 

<400> 16 

cattcatcag cctcgatatt cca 23 



<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial SeauencerArtif icially 
synthesized priier seauence 

<400> 17 

accacactct gacctgctgc ta 22 
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